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CLAIMS 




1. Recombinant DNA containing a sequence (1) coding for a polypeptide 
heterologous with respect to a filamentous hemagglutinin of Bordetella 
(Fha) fused in the same reading frame with a sequence (2) placed upstream 
from the first, this sequence (2) coding for at least a part of the precursor of 
the Fha, this part comprising at least t^N-terminal region of a truncated 
mature Fha protein which contains the site of interaction of the Fha with 
heparin, on the one hand, and which whensthis latter is itself placed alone 

der the control of a promoter recognized \y the cellular polymerases of 
B. pertussis and introduced into a B. pertussis cell culture is expressed in 
this culture under the control of this promoter Vnd excreted in to the culture 
medium of these cells, on the other. \ / 

2. Recombinant DNA according to Claim 1 ^c har a cteriz ed in tha t the Fha is 
a Fha of B. pertussis. u JfiAMyrs 

^ /I C 3 - Recombinant DNA according to Claim 1 ot^^ ch a ractcrizc d in t h at the 
sequence (2) codes for the mature Fha protein. ur ^&H£^ 
C 4. Recombinant DNA according to Claim 1 *or^{3bsraete r t z e d in-that the 
sequence (2) results from truncation of the sequence coding for the mature 
Fha protein on its C-terminal side. pA ^ » ^ I 

5. Recombinant DNA according to^ny^afejrfUhe^ 
C "^^^^G^^^ ^thot it comp raaes-a dd i ti o na l fe 4 S^uence^l upsa-eam 
£ from the sequence (1), this sequence (3)^^re^OTraM^&^S^€^-£e- the 

truncated part of the mature protein, preferably supplemented by the signal 
sequence of the precursor. C^^V 1 V\\ 

6. Recombinant DNA according to gay~e&6N^^ 
C j^hafaete rizcd in th at the sequence (2) comprises the excretion signals of the 
C sequence coding for the Fha and the N-terminal dom^ffiomologous to the 

N-terminal domains of the hemolysins ShlA and HpmA of Serratia 
marcescens and Proteus mirabilis . o>Iqa£aa\ 

ecombinant DNA according to Claim 4 raMh^ oracterizod i n t hat the 
extension^jf-tliesequence (2) towards its C-terminus will not to exceed the 
ngth which woulB^causg^the transformation of B. pertussis with this 
combinant DNA then placed^iilidei^he control of a promoter capable of 
being recognized by B. pertussis to no longeT^pei^nit the direct excretion of 
the recombinant protein then formed into the culnirem^Huxji of this B. 
pertussis. 
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C 8. Recombinant DNA according to Claim 6 of^ ^ t ractxy t zcd in that the 
sequence (2) extends between the ATG corresponding to the initiation 
codon for the translation of the Fha to a C-terminal nucleotide beyond 
nucleotide 907 in the direction of the translation and preferably not beyond 
C the position 69Zb*> Z<iL ^^Wj//^^ 
C 9. R^ombi^ant DNA according to Claim 8 > ^faaract€ffe ed in that it - f ax 
£^oflge?-reacts with anti-Fha antibodies more particularly directed against 
the epitopes of the C -terminal part of the mature Fha, located beyond the 
nucleotide site 2841 in the sense of translation. . 

10. R^c^jbinant DNA according to^^^kff the ClainiS hro 87 

C ^Gharaete«Z£<Lin-tbat the polypeptide encoded in the sequence (2) contains 
at least a specific attachment site of the Fha to the mucosa. 

11. Re^pm^nant DNA according to^ ny tai£of 4he-d Wtm 1 t o -Hh— 
O ^ch^d^^ ^o in tho & the sequence (1) codes for a polypeptide having 

vaccinating properties against a given pathogenic agent. 

to^ttny^^ 
Status a promoter recognized by the 
polymerases of a cell transformable with a vector containing the 
recombinant DNA4n q u es ti on and allowing the expression of the 
sequences (1) and (2) provided that an accessory gene of the fhaC type is 
also expressed in this cell. oj&a&vt* 
C 13. Recombinant DNA according to Claim ^.^haracterraed- i n that the 
promoter is a promoter recognized by the polymerases of a bacterium of 
the Bordetella species, in particular B. pertussis , which in the natural 
product regulates the expression of the Fha protein. 
14. Culture of P rok ^^S ( ^ lls ^ 1 p^jgP^la* bacteria, transformed by a 
C recombinant DNA ae^aE^ chafa^i^eJ^n-that the 

fx K 

promoter of the recombinant DNA is recognized by the polymerases of 
said prokaryotic cell. kjJ ^jlaJU^ 
C 15 Culture according to Claim 14, characterized in th at the cells belong to 
C a Bordetella species . 4 n pafticu ter fr-p ertuss i fr , and t hat t^qTa i n ^alse-- 
C carriers of a fhaC gene expressable in these cells. \ 

16. Culture according to Claim 14, characterizedJnjJaat^fie^ceUs belong to 
a bacterial species other than %<x^ut\^j^drXi^i^DL^y also contain a 
sequence coding for at least aj^afe^FhaC necessary for the expression of 
the sequence (2), in^J^miT^so expressable jvghin^the cells of this culture. 
C 17. Cell cultur^at^ording to Claim 16, cha ract e ri z ed unfoat -ttS' cells belong 
to the species E. coli. 
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18. Cell culture according to&gx. 
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in-that the recombinant DNA is incorporated in the chromosomal DNA of 

said cells. Hhti/^l 
19. Culture of cells according to^^fl^We-tfT^ 
characterized by the exposure of the expression product of the sequence (1) 
at their surface. ^ ^\ ^J^^ 

C 20. Culture according tcy$tiy-G5e~Gt^^ 

Q £ha& the sequence (2) contains at least one attachment site for the Fha to the 
mucosa or to eukaryotic cells, particularly to macrophages or epithelial 
cells. 

21. Cell culture according to Claim 20, characterized in that it is detoxified 
or attenuated. 

22. Immunogenic composition directed against a defined pathogenic agent 
,caftd-&&r^^ active principle cells of the culture 




C according toj^&j^-etf 



2**in which the sequence (1) 



codes for an antigen characteristic of this pathogenic agent. 
23v s Recombinant protein constituted by the expression product of the 
recombinant DNA according to anj^Ske^ti^^ 

24. Recombinant protein accordin g to Claim 23, characterized by the fact 
that it comprises^J^stone of the^aqhment sites of the Fha protein to 
the mucosa. 

25. Recombinant protein acck^ing to Claim 24, characterized in that the 
expression product of the sequence^(4,)^des for a polypeptide having 
vaccinating properties againstW-given pattregenic agent and in that the 
expression product oPSequence (2) contains an&ta^hment site of the Fha 
to the mucosa or to eukaryotic cells, particularly macrophages or epithelial 
cells. 




the cell culture of Claim 22 or the 
acterized in that it exhibits the 
articularly for administration by the 



26. Vaccinating composition con 
recombinant protein of Claim 25 , 
mucosal immunogenicity of the 
nasal route. 

27. Process for the production of a recombinant heterologous protein 
C containing a defined polypeptide sequence ^h^^Qtr^^y the 

transformation of a culture of prokaryotjc cell^ with a vector containing a 
K recombinant DNA according to aay-& fe 6f the Cb im^J^uid^xxaVgaid 
prokaryotic cells also containing a nucleotide sequence coding for FhaC in 
a form capable of being expressed in it or also having been transformed to 



* 4 

this end, followed by the culture of these cells and the recovery of the 
product excreted by the cells of this cultureinto their medium. 

28. Process according to Claim 27 , ^arQCtenzed^o^th^ said prokaryotic 
cells are Bordetella l in particular of the B. pertussis type. 

29. Process according Claim 27 op-S&^characterized by the additional 
purification of the excretion product by placing the culture medium in 
contact with heparin immobilized on an insouble support and by the 
recovery of the purified recombinant protein by dissociation of the 
complex which it formed with heparin. 




